IN his illuminating work on Mental Physiology Dr. Maudsley thus comments on the subject which I have ventured to take for my address to you this evening, in the chapter, "The Method of the Study of Mind," p. 48:-"The past history of Psychology-its instinctive progress, so to speakno less than the consideration of its present state, proves the necessity of admitting the objective method of the study of mind. That which a just reflection teaches incontestably, the present state of physiology illustrates practically. Though very imperfect as a science, physiology has made sufficient progress to prove that no psychology can endure except it be based upon its investigations. Let it not, moreover, be forgotten (as it is so apt to be) that there is continuity throughout Nature, and the divisions in our knowledge are artificial; that they should be accepted and used rather, as Bacon says, for lines to mark and distinguish than sections to divide and separate; in order that solution of continuity in sciences may always be avoided."
This was written nearly fifty years ago, and physiology has made notable advances, yet one must still agree with the further statement of Maudsley that no one pretends that physiology can for many years to come furnish the complete data of a positive inental science. We can, however, realise that physiological science has 'made great advances in its application to the study of mind, and in no direction more important than in the bio-chemistry of the ductless glands, and the influence of their internal secretions (hormones) on the bodily and mental functions in health and disease, an addition to knowledge which F-9 we owe in greatest measure to English physiologists. It will be my endeavour this evening especially to direct your attention to the desirability of the application of this branch of physiology to psychiatry. This influence of internal secretions on the mind was alluded to by Maudsley in his " Physiology of the Mind," and it is interesting to see how this modern development of the hormone theory is anticipated by him in the following lines:-" It is probable that many vague feelings or indefinite emotional states to which we have no adequate or corresponding ideas are produced by the operations of the internal organs; they are of a very vague character, and cannot be expressed in definite objective signs, wherefore they cannot become knowledge. We have the best instances of what I mean in the vague, overmastering feelings of pregnancy, and those to which the development of puberty gives rise; and it is certain that we must go deeper than self-conscious analysis will ever get, to arrive at their true nature and causation. Even the passion of love itself has its source in the unconscious life and can no more be explained in consciousness than the feelings of hunger and thirst; it marks an elective affinity in the organism which oftentimes enslaves consciousness and overpowers volition."
There is reason to believe that each internal organ of the body has its representative centre in the supreme cerebral centre, through which it takes its essential part in the constitution and function of the mind. Maudsley further says: "Now the brain is the leading member of this physiological union, the centre in which the different organic functions meet and are co-ordinated; wherefore the supposition that it carries on this important function of organic life quite apart from aAgd independently of its function as the organ of mind, would be most improbable, even if observation did not contradict it. As a matter of fact, observation does contradict it positively. We have the plainest instance of this in the case of the reproductive organs, the functional development of which, taking place somewhat abruptly at puberty, works a complete revolution in the mental character. The individual is transformed, his entire sentiency is changed, and he becomes susceptible to impressions which before were completely indifferent to him: a look, a tone, an odour, a touch arouses an emotion which is quite new to him, and sympathetic ideas come he knows not whence or how. Strange and vague feelings, aimless longings, obscure impulses and novel ideas witness to the commotion which the newly developed function is making by its eruption into the mental life; there is an awakening of sensual impulses which clothe themselves in mental forms, of mental necessities which clothe themselves in sensual images. It is now, too, that altruistic feeling begins to germinate in the mind; before puberty a boy is the most complete egoist, taking as a matter of course all the affection and care which are lavished upon him; but after puberty he begins for the first time to have some sense of what others do for him, and to display some feeling of his obligation to them. These evolutional effects of the functional development of the reproductive organs do not take place when such development is prevented by their removal before puberty."
What a splendid analysis Maudsley has thus given of the complete revolution of the mind at puberty, and how well he has indicated the imnportance of a full investigation of the histology of the sexual glands in health and disease in relation to the study of insanity.
Nature is unmindful of the individual, mindful only of the species, and the sexual impulse is the strongest of all physiological impulses. It is true that at the dawn of the passion " love is blind." It is blind because the sexual impulse is excited by a bio-chemical stimulus derived from the internal secretion of the sexual glands, arousing vague instinctive desires which, as Maudsley says, have their source in the unconscious life, and which work a complete mental revolution. But if love is blind, it is also true that " love adds a precious seeing power to the eye." This is apparently paradoxical, but the latter is not a biological antithesis to the former, for the latter implies a perceptual instinct of sexual attraction necessary to materialise the bio-chemical stimulus and effect the preservation of the species. That this perceptual attraction is instinctive is shown by the fact that the language of love is universal; it cannot be concealed where it exists; it cannot be feigned where it does not exist; it appeals by mute eloquence in expression, attitude, and eye in a manner more enticing and forcible than any spokken language. Yet the sexual impulse is the one that is subjected to the greatest amount of repression on account of the mental attitude of society, and for that reason it has always been one of the weakest points in our cultural development. Freud and his school assert that feelings of a sexual nature appear before puberty, and the newborn child brings with it the germs of sexual feelings, which continue to develop for some time, and then succumb to a progressive suppression, which is in turn broken through by the proper advance of sexual development, and which can be checked by individual idiosyncrasies. I do not propose to discuss the Freudian doctrines here, but later I shall bring forward some evidence of a histological nature in support of the above statement.
It must have struck everybody that has had to do with insanity that there are two periods of life when its onset specially occurs-namely, early adolescence and the involutional period. In the study of the relation of heredity to insanity I was particularly struck by this fact. Now are we to assume that the mental disorder of the true insanities or psychoses, even those which terminate in dementia, as dementia praecox, can be explained by structural changes of the brain, macroscopic or microscopic ? Or should we not rather believe that they are either the result of microbial toxic conditions of the blood, or, where this cause is improbable, due to disturbance of the physiological equilibrium of the internal secretions of the ductless glands, which experiments on animals and clinico-anatomical investigations in man have shown play an allimportant part in the healthy functioning of body and mind? Moreover, we have in recent years learnt that the interstitial gland structure of the sexual organ can function independently of the genetic gland structure; and there is abundant proof to show that functionally correlated with the sexual glands are the thyroid, the parathyroid, the hypophysis, the pineal gland, the cortical portion of the suprarenal gland, the thymus, and probably also the islands of Langerhans of the pancreas. Therefore, to study the relation of a disorder of the internal secretions to various forms of insanity it is necessary to make a systematic examination of all these glands in health and disease at various age-periods from birth onwards ; for this purpose it was necessary for comparison' to collect material and obtain the various organs from hospital and asylum cases, dead from injury, and acute and chronic bodily disease accompanied and unaccompanied by mental disorder. An investigation of this material in a systematic manner must be made before any just conclusion can be arrived at in respect to the correlation of a disturbance of equilibrium of the internal secretions of the reproductive gland system and insanity. Already I have observed a remarkable variation in the weight of the thyroid gland, especially in women, 4'1 grin. the lowest and 51 grin. the highest. showed a marked increase of lymphoid and fibrous tissue with nearly complete absence of colloid in the thyroid gland. There was a substitutive increase of colloid in the parathyroid, and especially an increase of colloid of the pars intermedia of the pituitary. The objective signs of myxcedema Were slight in this case when the marked destructive change of the thyroid glandular substance is considered, but the mental disorder was pronounced. She died of heart failure, with a pulse-rate of only 40. Examination of the central nervous system showed marked chromolytic changes of the nerve cells, affecting in a particularly grave manner the autonomic bulbar system-viz., the nuclei of the ninth and tenth nerves, and in a less degree the cerebrospinal motor neurones, and the sympathetic system. Dr. Brun and I called attention to the comparatively frequent coincidence of the myxcedematous syndrome with an acute psychosis, starting suddenly (as in two of the cases we reported), and having for the most part the characters of a melancholic or a manic-depressive insanity.
THE BIO-CHEMICAL INTER-RELATION OF THE SEXUAL GLANDS AND THE DUCTLESS GLANDS.
There are many facts pointing to the bio-chemical inter-relation of the sexual glands and the ductless glands; thus it is known that the thyroid glands increase in size during pregnancy; there is, indeed, a distinct hypertrophy occasioned by a marked increase of colloid in the follicles. The development of the corpus luteum and the passage of its hormone into the blood is probably the cause of the hypertrophy. An increase of the thyroid occurs at puberty, during menstruation and at the climacterium. Changes also occur in the parathyroids during pregnancy. In the anterior glandular portion of the hypophysis, certain cells' which normally occur in the gland are greatly increased and constitute the so-called pregnancy cells, which structural increase is partly the cause of the increase of weight of the gland in pregnancy. A large increase of the lipoid cholesterin ester content of the cortical cells of the adrenal gland occurs, and it is of interest to note that these cells structurally and chemically closely resemble the lutein cells of the Graafian follicle. Indeed, it has been suggested, and there is considerable evidence in support thereof, that we must not only look to a toxcemia caused by derangement of the function of the liver and kidneys to explain the occurrence of vomiting, eclampsia and mania in pregnancy, but also to the probability that these pathological conditions may result from a disturbance of the physiological equilibrium of the internal secretions. Again, this disturbance of the balance of the internal secretions which is liable to occur at the menopause may be the cause of the frequent occurrence of psychoses and neuroses of various kinds so frequently met with in women for the first time. I shall later, when referring to the development of the sexual glands, point out other facts in support of the bio-chemical functional inter-relation of the sexual and du-ctless glands.
OBSERVATIONS MADE UPON THE SEXUAL GLANDS IN RELATION TO INSANITY.
Since the war began I have made all the post-mortem examinations myself instead of having them done by my assistant, and I have been in the habit of examining all the ductless glands. In conjunction with Staff-Surgeon Kojima, who has carefully weighed and preserved the glands, we have obtained some valuable material for the pursuit of this investigation of the relation of the sexual and ductless glands to insanity. I have sometimes found, after removing the brain, that the pituitary gland is enlarged, and then I have found that the thyroid shows either fibrotic atrophy or the gland substance has been replaced by fibroid and lymphoid tissue; and I may here remark that the thyroid may be of normal size, and yet contain no glandular substance; so that microscopic examination is necessary to reveal the extent of the disease. When I speak of enlargement of the pituitary I do not mean a tumour. I have frequently observed in cases of hypothyroidism that the ovaries have appeared fibrotic and atrophied, or have undergone cystic degeneration, as happened in the following case:-A married woman, aged 57 on admission, who was said to be a dancer. Her speech was said to be slow and indistinct; she had tremors of face, hands and tongue. The memory was impaired and she had no idea of time or space. She was very depressed and attempted suicide before admission. She remained emotional and depressed and became demented, so that before death, nine years later, she was regarded as suffering from general paralysis. At the postmortem examination, which I made a few days ago, I found no signs of brain disease apparent to the naked eye; it was certainly not a case of general paralysis. I observed that the sella turcica was very large, and the posterior clinoid processes were absorbed; the gland weighed 1-2 grm., which is more than twice the normal weight, and it was especially the posterior lobe and pars intermedia that was increased so much in size. As I expected, I found the thyroid very atrophied and fibrotic, weighing only 12'6 grm. The interesting feature of the case was the finding of an infantile uterus; the left ovary completely destroyed by an old salpingitis, and the rig,ht one atrophied and damaged to such a degree that it weighed only 04 grm. I consider it probable that this patient early in life had suffered from gonorrhoea, which had caused ovarian destruction, atrophy of the uterus, and at the climacterium hypothyroidism, with substitutive increase of the colloidal pars intermedia of the pituitary. Microscopic examination of the thyroid gland showed a marked fibrosis and atrophy of the glandular substance; there was still some colloid present. In one of the cases of myxcedema which presented during life very pronounced objective and subjective signs and symptoms, I found a somewhat similar condition of the gland. In another case-that of a patient admitted to Claybury-who on admission showed signs of myxcedema, but died eight years later without the objective signs and symptoms being pronounced, but from the first had very marked mental symptoms, I found at the autopsy, made a few weeks ago, a large thyroid. This on microscopic examination exhibited only fibrous and lymphoid tissue, the gland was almost completely destroyed, and the pituitary gland was nearly twice the normal weight.
Now it is possible that the increase in size' of the pituitary gland may have an important bearing in the production of the mental symptoms, for it is known that the colloidal substance secreted by the pars intermedia escapes through the infundibulum and the neurohypophysis into the cerebrospinal fluid. What part this internal secretion precisely plays we do not know; but if the cerebrospinal fluid serves as the lymph of the brain, as I believe it does,.then the excess of this colloid pouring into the fluid which irrigates the perineuronal spaces may have an important influence upon the functions of the organ of mind. However, a great deal of work will have to be done before this can be more than suggested as a possible working hypothesis.
For years I had been struck with the fact that the ovaries of women suffering from insanity at an early age, and dying in early or late adolescence, have, at the autopsy, been found to be fibrotic. Knowing as we do that amnenorrhoea is frequently met with in such young women, I thought it would be desirable to have a systematic investigation made of the ovaries, and Dr. Laura Forster undertook and completed an investigation of the ovaries by serial sections in a I4undred cases, for the most part obtained from persons who had died in the asylums, but also some at varying ages who had died in hospitals. As regards dementia preecox, she found that the ovaries of all those who had reached the age of 30 showed signs of early involution, by an increase of interstitial connective tissue, and there was a great scarcity of Graafian follicles. Even in those much below this age there was a distinct diminution of the follicles as compared with a normal woman of the same age. In imbecility with or without epilepsy the ovaries did not present a uniform type. Some quite young persons showed early involution, while in others there were a proportionately large number of follicles. In mania depressiva she found a diminution in the number of follicles. Thus in the ovary of a woman, aged 23, there were signs of the ovary undergoing cystic degeneration, and a marked increase of fibrous tissue. In general paralysis, women are not virgins, because, except in the case of the juvenile formli, they are the subjects of acquired syphilis, and the miental disease is the result of infection of the brain. The ovaries of young wonmen dying of this disease do not show early involution as a rule.
The results of this careful and laborious investigation of the ovaries in relation to mental disease are in a measure nullified for the following reasons: Dr. Forster herself showed that a young woman dying of chronic heart disease in a hospital, presumably without any mental affection, exhibited fibrotic changes in the ovaries similar to those observed in cases of primary dementia of adolescence. Dr. Forster has not separated her asylum cases dying from some acute bodily disease from those who have died of tuberculosis, or some other chronic disease usually met with as a cause of death in the subjects of dementia praecox. Consequently we do not know whether the changes described are due to the chronic bodily disease, or are to be associated with the mental defect. In her paper, which I hope to publish later, she has laid considerable stress upon the experiments of Ceni upon birds, in support of the correlation of dementia precox with changes found in the ovaries. He removed one hemisphere, and the birds surviving the traumatic shock were killed after varying periods of a few months to three years, and their ovaries were subsequently examined histologically. The primiiary shock had the effect of causing them to cease laying eggs for some months. In the following year they began to lay again, but in the second year fewer eggs were laid, or the birds ceased altogether from laying. The birds were otherwise in a healthy condition. The examnination of the ovaries showed a premature progressive involution. Ceni concludes that there are intimate relations between the brain and the ovary. It would have been interesting if Ceni had conducted similar experiments on male birds, and proved that lesions of the brain can produce a premature dynamic exhaustion of the testis. And that leads one to say that Dr. Kojima and I are systematically investigating the male reproductive system and ductless glands. For if an abnormal condition of the sexual glands and of the internal secretions of the ductless glands, causing an hormone failure or disorder of the hormone equilibrium, has a causative relation to dementia prsecox, it should be possible to establish a structural defect or change in the corresponding reproductive organs and ductless glands of the male. The work of Miss Forster at present, therefore, may be regarded as highly suggestive, but not affording convincing proof. The work she has begun, however, will now be extended in a systematic manner by Dr. Kojima.
I was fortunate enough recently to obtain a case of dementia praecox who died of pneumonia after a few days' illness, and whose bodily condition prior to this, judged by the appearance of the organs, must have been sound. The ovaries in this case were fibrotic and showed very few follicles or corpora. So that it seems probable that there may be somne correlation, if not causative relation, between the hypo-function of the ovaries and an insanity of adolescence terminating in dementia. Seeing that the sexual glands are fundamentally the fons et origo of the passions, a hypo-function of them might, by the absence of the hormones, account for the emotional indifference so characteristic of this form of mental disease.
Again, my investigations of insane parents with insane offspring show that the children of insane parents when they become insane do so in a large proportion of cases in adolescence. Anticipation thus tends either to elimination of the unsound members by bringing it on at an earlier age or by a diminished durability of the germinal cells.
MICROSCOPICAL EXAMINATION OF THE SEXUAL GLANDS FROM BIRTH ONWARDS.
An examination of the ovaries and testes at different ages from birth onwards has proved to be very interesting from several points of view. *In that admirable text-book, the, " Principles of Human Physiology," of Professor Starling, ovulation is thus described (p. 1366):
" At birth the ovary consists of a stroma of spindle-shaped cells, and is covered by a layer of cubical epithelium (the germ epithelium) continuous with the epithelium lining the general peritoneal cavity. Embedded -in the stroma, but especially numerous just underneath the epithelium, are a vast number of 'primordial follicles.' These are formed during the faetal life by down-growths of the germinal epithelium. Of the cells prolonged in this way from the germinal epithelium, some undergo enlargement to form the primordial ova, while the others are arranged as a single layer of flattened nucleated cells, the 'follicular epithelium,' as a sort of capsule to the ovum.
Of the primordial follicles, about 70,000 are to be found in the ovary of the newborn child. During the first twelve to fourteen years of life they remain in a quiescent condition. With the onset of puberty one or more of the follicles begin to develop. Indeed, this development may be regarded as the causative factor in the various phenomena which are characteristic of puberty in the female (vide p. 1361). The first stage in the growth of the follicle is a proliferation of the follicular epithelium, the cells of which become cubical and are arranged in several layers around the ovum. At one point in the mass of cells surrounding the ovum a cavity appears filled with fluid-the liqutor folliculi. The epithelium thus becomes separated into two parts-i.e., the membrana granulosa, several layers thick, lining the whole follicle, and the discus proligerus, a mass of cells attached to one side of the follicle, in which is embedded the ovum. Round the growing follicle the stroma assumes a a concentric arrangement and, forms a capsule, of which the internal layer consists chiefly of spindle-shaped cells richly supplied with blood-vessels, while the outer layers, the theca externa, is made up of tough fibrous tissue.
With the growth of the follicle the ovum also becomes larger and surrounds itself with a distinct membrane, the zona pellucida." It will be observed that Professor Starling considers that the formative growth of a follicle does not occur until puberty. But I have a microscopic drawing of a section of the ovary of a child aged 8 days, and one of a child aged 1 year 3 months, which shows that even a few days after birth the primordial follicles are commencing to undergo development into Graafian follicles and the ovum is being surrounded by actively developing epithelial cells which will later on form the inembrana granulosa; outside of this are seen large connective tissue cells which will form the theca interna, constituting the interstitial gland of Limon. The section of the ovary of the child aged 15 months shows a Graafian follicle quite as well developed in every respect as that described and figured by Professor Starling. . Seeing that there are 70,000 ova to be found in the ovary of the newborn child, and during the period of life when pregnancy can occur (12 to 48) not more than 400 follicles can rupture at the menstrual periods, of which there is a possibility of relatively few being fertilised, there is then an extra-ordinary prodigality of primordial follicles. We cannot, however, believe that the primordial follicles ripen and form Graafian follicles in early life without effecting some useful purpose. Should we regard the epithelial cells of the rnembrana granulosa or the proliferated interstitial cells of the theca interna as the source of the hormone that fixes and maintains the secondary bodily and mental sexual characters? The balance of evidence is in favour of the thecal cells secreting the hormone that fixes the secondary sexual characters, and of the view that the development of the Graafian follicles leads to a formative proliferation of the thecal cells in the stroma of the gland. The ovum does not escape from these follicles developed in early life, but degenerates. Subsequently an invasion of the fibrous stroma occurs to form the atretic follicle. I have a photograph of an atretic follicle from the same section of the ovary of a child aged 18 months, also, from the ovary of a congenital imbecile and a case of melancholia.
Sections of the testis at various ages prior to puberty show the seminiferous tubules surrounded by an interstitial tissue. The tubules are lined by cells which are called the syncytium of Sertoli, and within this layer of cells are the generative cells, the spermatogonia from which the spermatozoa are developed. There are many reasons for asserting that the internal secretion which fixes and determines the secondary mental and bodily male sexual characters is derived from the interstitial cells (the cells of Leydig as they are called), and which are homllologous with the cells of the theca interna of the ovary. Among the reasons which may be mentioned are the following facts: (1) Cryptorchids possess the secondary sexual characters, although there is default of development of the generative structure of the gland. (2) Destruction of the generative structure of the ovary and testis by X-rays can be brought about without destruction of the interstitial gland structure; nevertheless, sexual desire and the secondary sexual characters persist.
If we examine the ovary when the genetic function has commenced, a bio-chemical change mnay be noticed. In the ovary around the follicles that have ruptured are seen the characteristic lutein cells, which in unstained sections appear as pale yellow cells, due to a lipochrome substance simnilar in composition to the yolk of an egg. If these sections are stained with Scharlach or Sudan III they stain deep red owing to their being full of granules of a fatty cholesterin ester lipoid. I have some coloured drawings which illustrate this appearance. I am not certain whether these lutein cells arise mainly from the interstitial cells or from the epithelial cells of the membrana granulosa. They no doubt play an important part in the development of the ovum and in the formation of the internal secretion of the corpora lutea. Sections of the ovary prior to puberty show little evidence of lipoid-containing cells; neither do sections of the testis. But, after puberty, not only are the interstitial cells of Leydig loaded with this lipoid, but the lipoid can be seen within the cells constituting the generative structure of the gland. I have a drawing of a section of a seminiferous tubule of a soldier, aged 20, who died from the effects of a bullet wound of the brain in Cbaring Cross Hospital. It is remarkable that this gland shows little or no evidence of active spermatogenesis. Has the injury to the brain arrested the generative process? All the tubules show an abundant accumulation of lipoid substance, and it is permissible to suppose that this is the raw mnaterial out of which the spermatogonia manufacture the nucleinic acid which fornms the main constituent of the head of the spermatozoon.
In Carpenter's " Mental Physiology " there is a remarkably interesting chapter on Habit, which is extensively quoted by William James in his " Principles of Psychology." This chapter commences with the following statement:-"There is no part of man's composite nature in which an intimate relation between Mind and Body is more 'obvious than it is in the formation of habitual modes of activity, whether psychical or corporeal; the former, like the latter, being entirely conformable to the laws which express the ordinary course of the instinctive operations. In the first place it is characteristic of every living organism to build itself up according to a certain iiiherited type or pattem, so that we must attribute to its germ a formative capacity in virtue of which it turns to account both the food and the force which it derives from without." When we reflect that 27,000,000 sperrnatozoa may be discharged at a single coitus, each one carrying the characters of species, race, and the individual characters of ancestors, we may feel some hesitation in accepting the chromnosome or particulate theory of inheritance, and seek for some bio-chenmical process by which the male gernm cells possess this unlimited power of building up specific living matter.
Ostwald has shown that the heads of the spermatozoa contain a nucleinic acid which is common to all animals, but that each species has a specific protamin ferment, and it may be thatthis specific protamin is capable of "this formative capacity in virtue of which it turns to account both the food and the force which it derives from without." PRECOCIOUS PUBERTY.
It is well known that normal individuals, male and femnale, miiay show sexual impulses in early life, and, years before the normal time for puberty, develop the secondary sexual characters. And particularly does this early onset of the reproductive function happen to female natives of hot climates. Apart from this physiological condition there have been recorded a number of remarkably interesting pathological cases of pubertas pracox, occurring in both sexes as a result of tumours of the testis, ovary, and pineal and suprarenal glands, which are of great interest in respect to the influence of the internal secretions upon the secondary sexual characters.
Biedl, in his great work on the "Internal Secretions," cites some interesting cases. One was that of a boy reported by Sacchi, who was completely developed as regards the bodily and mental sexual characters at the age of 91. EHe was 143 cm. in height, weighed 44 kilograms; he had a long black beard and pubic hair well developed. The left testis was greatly enlarged by a tumour which was, on removal, found to be an alveolar sarcoma; following the operation there was a regression of the secondary sexual characters. He also quotes an analogous case in a girl aged 6, where a sarcoma of the ovary had induced a precocious physical and mental development and a menstrual flow. After removal the menses ceased, the hair on the pubes and in the axilla fell out, the mammary glands regressed, and the child-like characters returned in every respect except that of the voice. Now the pineal body is a glandular structure which in adolescence undergoes regressive changes. We do not know whether these tumours in which precocious puberty occurred were due to hypertrophy of the glandular tissue or were due to a growth which caused its destruction. But Biedl states that basal tumours of the pineal gland of the nature of teratomata have been reported as occurring in individuals under the age of 7, who, besides being affected by symptoms of pressure upon the corpora quadrigemina, have presented symptoms of precocious mental development. The secondary sexual characters were developed at an early age. In the Department of Neurology at the Cornell University "The Functions of the Pineal Gland " have been recently studied by Dana, Berkeley, Goddard, and Cornell, and in the report which they publish they summarise in the form of a table the pathological and physiological effects attributed to the activities or disorders of the pituitary body and the pineal body. It seems that whereas tumours of the pituitary are associated with adiposity, sexual changes, genital atrophy, and infantilism, tumours of the pineal gland are associated with early development of the sexual organs and bodily functions, and early bodily and mental maturity.
The authors also report the feeding of animals and mentally defective children at Vineland. In respect to the latter investigation, they claim only a presentiment of a direct influence of the extract towards mental improvement, and conclude that " all such experiments are subject to so many disturbing factors that it seems necessary, in view of the slight gain recorded, that the experinment should be continued for a longer time.
THE ADRENAL GLANDS. One of the most important researches on the internal secretions of the ductless glands, of the many which we owe to the English physiologists, relates to the functions of the suprarenal glands. It has been known since the time of Addison that this gland is essential to life, and I need not tell you what is well known regarding the function of this gland in virtue of the adrenalin which it secretes, except in so far as it has been shown by Cannon and Elliott that the emotion of fear through the splanchnic nerve liberates adrenalin in excess into the blood. The whole story of the adrenal glands has recently been so adiilirably told in the Sydney Ringer Lecture, that I should recommend all who are interested in the functions of the ductless glands to read it. Still, in support of my thesis of the application of physiology to the study of mental processes, I cannot refrain from quoting. one or two important generalisations from that lecture 1: " Morphology, therefore, tells the same tale as physiological analysis. The adrenalin cells and the sympathetic nerves belong to a common system, whose first duty is that of sustaining the activities of the circulatory muscles. As the animal develops its muscular efficiency, learns a hundred new functions, and with a constant body temperature becomes independent of its environment, the sympathetic system becomes more and more complex and is split up into manifold possibilities of delicate adjustment. All these are but refinements of means for the one great end-to enable the animal to move more swiftly, to catch its prey and to fight. Fighting power rises with rise of the bloodpressure, reserves of sugar to feed the muscles are hurried up from the liver on the call of the circulating adrenalin, the daily routine of digestion is checked by intestinal inhibition, and the various segments of the bowel are cut off from one another by the closure of the sphincters. Cannon has reiterated this view and, further, shows very neatly how the clotting of the blood by adrenalin which has been observed by myself and others is a further elaboration to check leakage in any chance wound of the body during action.
" By that curious antithesis of the emotions upon which Charles Darwin laid stress, the machinery employed to prepare for fight may, with the cowardice of civilization, be set as powerfully in motion only to express fright. And in this the adrenalin is equally, or perhaps even more, exhausted."
Our knowledge of the function of the cortex of the gland is still obscure. I have observed that in the systematic examination of the ductless glands the cortex has varied greatly in amount in different cases; and microscopic examination has shown, after staining with Scharlach, that the amount of lipoid has greatly varied. There is considerable evidence to show that the cortical cells of the adrenal gland, which are so largely developed in man as compared with the lower animals, are of great importance in the development of the body during its early period of existence, especially in respect to the development of the brain. It is also, as I have indicated previously, of great importance in relation to the development of the spermatozoa; and during pregnancy it increases in amount and provides doubtless a material necessary for the development of the growing embryo. The cholesterin esters are of extreme importance as constituents of the osmotic membranes of the blood corpuscles and the living cells of the body. The adrenal cortex was derived from a tissue which was once in close proximity to the early position of the sex glands in the abdomen. Adenoma of the cortex has been found associated with precocious development of the secondary sexual characters in males and females. But not only is there this mysterious correlation of the sex glands with the cortex of the adrenals, but there is also a correlation between the size of the brain and the development of the adrenal cortex in the animal series. The adrenal glands are invariably small in anencephalous monsters, as they are in brainless animals. The cortex of the adrenal is highly developed in the healthy human foetus; and all these facts suipport the argument that the cortical cells of the adrenal gland are a source of supply of the lecithin and cholesterin required for the enormous growth of the cerebral hemispheres in early life.
In the systematic investigation of the ductless glands which I have been making, in conjunction with Staff-Surgeon Kojima, I have been struck with the variability of the lipoid content, and one might have associated pathological conditions of the brain with its deficiency. Thus sclerosis, and I was quite surprised to find the small amount of lipoid present. Had I not known from Elliott's work that a few days' pneumonia would suffice to cause a great fall in the load of lipoid, one might have been tempted to correlate a connexion between disseminated islands of nervous tissue, in which the myelin had disappeared, with a deficient functional activity of the adrenal cortex. With all the difficulties and pitfalls that confront one in the application of physiology to the study of the mind in health and disease, bio-chemistry, which is still in its infancy, seems to me to promise ,the most hopeful results.
Dr. J. G. SOUTAR proposed a vote of thanks to the President for his address and said: I desire to express my high appreciation of Dr. Mott s work in the domain of science he has dwelt upon this evening. Clinical alienists are greatly indebted to those who, like the President of our Section, are working to establish principles upon the basis of which progress can be made in the treatment of disease of the mind.
Sir GEORGE SAVAGE, in seconding the vote of thanks, said: It is no.X the custom to criticise the address of a President of Section, but it is usual to refer to it in proposing or seconding a vote of thanks. I have the greatest pleasure in seconding the vote of thanks, for I fully recognise the value of the contribution. In -Dr. Mott we have not only the pathologist, but also the physiologist. The time has passed when the post-mortem room saw the beginning and end of pathology; the process of dying is a vital one. I was only this week struck with the living process of dying as seen by the shedding of leaves in the autumn. They have to be got rid of by a living process. This process is checked if the branch is injured while the tree is growing, and the dead leaves hang on through the winter. Death and pathology can only be understood by the man who thoroughly knows vital processes. Dr. Mott approaches his subject well prepared, and he has -given us of the rich store he has. He has shown how dependent the brain is upon every other part of the body. Sir William Gull used to say the brain, like a gentleman, had many servants, but might be badly served by any one of them. The glands which were, up till recently, looked upon as quaint evidences of survival, and rather as relics than as actual agents, are now known to take influential parts in the growth and development of the body. The two great functions are to grow, and, as Dr. Mott has pointed out, to reproduce. The earliest years are spent chiefly on the first, then comes the critical time of life, and though some glands were very active even before birth, and still had important, though declining, functions during adolescence, other glands took on important reproductive functions represented by great mental and therefore brain changes. Dr. Mott has most clearly pointed out some of these relationships, and has indicated important lines of study. Calmly and clearly he has laid open to us the book of his life's work, and I can say that I am certain one and all of you will agree with me in according to him a hearty vote of thanks
